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Ecological assessment: an initial evaluation of 
the ecological input in environmental impact  
assessment reports in Bahrain 
Humood Naser, John Bythell and Jeremy Thomason 
Ecological assessment forms a fundamental part of environmental impact assessment. The quality of 
ecological input in 15 Bahraini EIA reports concerning coastal and marine developments produced 
between 1996 and 2004 was evaluated using adopted criteria. The overall quality indicated that eight 
reports were assessed as borderline quality, and seven reports were found to be of poor quality. Major 
shortcomings included limited new ecological surveys, inadequate evaluation of impacts, neglecting 
cumulative and long-term impacts, and failing to address adequately mitigation and monitoring 
measures. 
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N BAHRAIN AND MANY other countries of 
the world, there is a fundamental conflict be-
tween the need to develop the national economy 
and the potentially adverse environmental effects 
that may be associated with such economic growth. 
Most of the major housing, recreational, economic 
and industrial developments in Bahrain are based on 
or related to the coastal and marine environments. 
Therefore, there is a need to assess the environ-
mental impacts of such developments and activities 
on these environments, and to maintain a balance 
between coastal development and the ecological 
function of coastal and marine ecosystems (Thom et 
al, 2005). 
Application of environmental impact assessment 
(EIA) to coastal development projects could con-
tribute to the protection of coastal and marine envi-
ronments in Bahrain. One fundamental role of EIA 
is protecting productivity and capacity of natural 
systems and their ecological processes (IAIA, 1999). 
However, there is a recognized need for further en-
forcement and better integration of ecological im-
pact assessment into the EIA process (Wegner et al,
2005). Inadequate ecological input into the EIA 
process may constrain its ability to predict and 
evaluate ecological impacts of proposed develop-
ments (Treweek, 1999). Accordingly, the aim of this 
study was to evaluate the quality of ecological input 
in Bahraini EIA reports concerning with major 
coastal marine developments. 
Legal and administrative framework of EIA 
process in Bahrain 
The application of EIA to industrial projects in Bah-
rain can be traced back to 1992. The Environmental 
Protection Committee (EPC), at that time, started to 
environmentally evaluate certain industrial projects 
based on a memorandum of understanding between 
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the EPC and the Ministry of Development and  
Industry (EA, 2003). Legislative Decree No.21 of 
1996 with respect to the environment, which was 
later promulgated and enforced, requires the adop-
tion and implementation of plans and policies using 
appropriate procedures to prevent and combat the 
deterioration of the environment. EIA was recog-
nized in this decree as a measure to protect the envi-
ronment. 
However, EIA became mandatory for certain pro-
jects only in 1998 by Ministerial Order No. 1 of 
1998 with respect to environmental evaluation for 
projects. Two types of projects, public and specific, 
are subjected to EIA. The public projects are related 
to infrastructure developments such as ports, air-
ports, roads, and new towns. Specific projects are 
those with capacity to cause changes in the quality 
of the environment. Although this order clarifies 
responsibilities and duties of the concerned bodies in 
the EIA process, it lacks provisions for public par-
ticipation, cumulative impacts, capacity-building, 
and strategic environmental assessment (SEA). 
The Directorate of Environmental Assessment 
and Planning (DEAP) at the General Commission 
for the Protection of Wildlife and Environment 
(GCPWE) is responsible for screening, scoping, re-
vision and evaluation of EIA studies before pro-
posed projects are given approval (Khordagui, 
2000). Currently, there are at least six screening 
forms produced by the DEAP concerning infrastruc-
ture projects, industrial projects, patrol filling sta-
tion, reclamation and dredging, and service projects. 
However, these forms lack guidelines, criteria and 
thresholds for screening such as project scale, sensi-
tivity of proposed site, and expectation of adverse 
ecological and environmental impacts. After screen-
ing, if full EIA is required, it must be conducted by 
the project proponent through a consulting firm 
based on Ministerial Order No. 3 of 2000 with  
respect to registering environmental consultants per-
forming environmental assessment of projects and 
environmental studies. This order was issued after a 
consultation with the Economic and Social Commis-
sion for Western Asia (ESCWA) of the United  
Nations (Khordagui, 2000). A list of accredited  
local, regional and international consulting firms is 
maintained by the DEAP. 
Limited public involvement in the EIA process is 
widely recognized as a major obstacle in achieving 
effective EIA in developing courtiers (Wood, 2003), 
and Bahrain is no exception. It is found that, at the 
early stages of EIA application for major industrial 
projects in Bahrain, there was no public participa-
tion. However, due to increasing environmental 
awareness, public interest in EIA has increased with 
time. Currently, invitations are sent to non-
governmental societies to discuss environmental 
implications of major projects, and summaries for 
major industrial projects are published in local me-
dia. Despite such limited improvements, effective 
public participation in the EIA process may require 
further integration into the legal and institutional 
systems in Bahrain. 
Environmental monitoring is generally part of the 
authorization conditions to be conducted by the pro-
ject proponent. Major industrial projects that pro-
duce emissions and or effluents to the environment 
are required to submit reports on a quarterly basis 
indicating the quality status of the emissions and 
effluents. The Directorate of Environmental Control 
(DEC) is responsible for checking the compliance of 
the results with the relevant environmental stan-
dards; namely Ministerial Order No. 10 of 1999 with 
respect to environmental standards (air and water) 
and its subsequent amendments. However, there are 
no provisions for ecological monitoring, which is 
reflected in the lack of commitment for conducting 
ecological monitoring in the EIA studies. 
Coastal and marine environments in Bahrain 
Despite the limited land area of Bahrain (720 km2), 
waters around its islands support a range of coastal 
and marine habitats such as seagrass beds, coral 
reefs, mangrove swamps, mud and sand flats, and 
offshore islands (Al-Zayani, 2003). However, these 
habitats are subjected to continuing human-induced 
pressures such as dredging, reclamation, industrial 
and sewage effluents, brine water discharge from 
desalination plants, and oil pollution (Zainal et al,
2008). For conserving the natural environment, Bah-
rain signed the Convention on Biological Diversity 
(CBD) in 1992 and ratified it in 1996 (Fuller, 2005). 
Additionally, coastal and marine protected areas
have been established in Bahrain; namely Hawar Is-
lands, Ras-Sanad area, Mashtan Island, and Duwhat
Arad (Al-Zayani, 2003). Waters surrounding the
Hawar Islands are characterized by extensive growth
of seagrass beds and algal mats that support vulner-
able species such as dugongs, turtles and dolphins
(Preen, 2004). These islands host one of the largest
breeding colonies of the endemic Socotra Cormorants
with a winter population of 200,000 individuals
(King, 1999). Ras-Sand area is a sheltered lagoon
hosting the last remaining mangrove ecosystems in
Bahrain. Both Hawar Islands and Ras-Sand area were
declared as wetlands of international imporance
(Ramsar Convention of Wetlands) sites in 1997. 
Despite the limited land area of 
Bahrain, waters around its islands 
support a range of coastal and marine 
habitats such as seagrass beds, coral 
reefs, mangrove swamps, mud and 
sand flats, and offshore islands 
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Mashtan Island is an offshore island characterized 
by extensive growth of seagrass and algal mats for 
the feeding of dugongs and turtles. Duwhat Arad is a 
tidal mudflat that was designated as a protected area 
for its importance as a feeding and roosting ground 
for important shorebird populations. The Convention 
on Biological Diversity requires that each of the 
contracting parties prepares a National Biodiversity 
Strategy and Action Plan (NBSAP). Toward this, 
Bahrain with support from United Nations Devel-
opment Programme (UNEDP) is preparing the Bah-
raini National Biodiversity Strategy and Action Plan 
(BNBSAP). The BNBSAP will address the current 
lack of management plans for the protected areas 
and suggest measures to incorporate strategic envi-
ronmental assessment into biodiversity assessment 
(GoB and UNDEP, 2007). 
Methodology 
Generally, EIA reports in Bahrain are out of the
public domain, which is reflected in the number of
EIA reports reviewed in this study. Fifteen EIA
reports were obtained after official correspondences
with the Environmental Authority and relative insti-
tutions, including the Directorate of Environmental
Assessment and Planning at the General Commis-
sion for the Protection of Wildlife and Environment
(11), University of Bahrain (three), and the Minis-
try of Works and Housing (one). These EIA reports
were related to projects conducted in the coastal
and marine environments of Bahrain and involved
intensive dredging and reclamation activities. These
reports covered the period between 1996 and 2004
(Table 1). Although the number of reviewed reports
is considered a small sample size, it probably re-
flects the majority of EIA reports concerning with
major developments in the costal and marine envi-
ronments that conducted during the period of 1996
to 2004. For instance, it is reported that only two
major touristic projects were subjected to full EIA
in 2001 (EA, 2003). Nonetheless, several major
industrial, recreational and housing projects have
been undertaken at a rapid rate in Bahrain in the
recent years. 
Relevant literature sources (Thompson et al,
1997; Byron, 2000; Byron et al, 2000; 
UNEP/CBD/SBSTTA, 2003; Vun et al, 2004; IAIA, 
2005) as well as the guidelines produced recently by 
the Directorate of Environmental Assessment and 
Planning were utilized to formulate a review check-
list to assess the quality of ecological input within 
the collected Bahraini EIA reports. Four main re-
view areas were established to reflect the compo-
nents of an ecological impact assessment report, 
namely, baseline studies and surveys, ecological  
impact identification and evaluation, mitigation 
measures and monitoring programmes, and commu-
nication and adequacy of the report in informing 
decision makers (Table 2). The list of assessment 
symbols adopted by Lee et al (1999) to review the 
quality of environmental statements was utilized for 
rating the quality of the ecological input in the Bah-
raini EIA reports (Table 3). 
Results
Overall quality of the ecological input  
in the EIA reports 
The quality ratings of the ecological input in the re-
viewed Bahraini EIA reports in this study revealed 
that eight reports were assessed as borderline quality 
(C and D ratings) compared with seven reports of 
poor quality (E and F ratings) (Figure 1). 
Table 1. Project types and year of preparation of the Bahraini 
EIA reports reviewed in this study 
Year Project type 
1996 Causeway project involving reclamation and dredging 
1997 Power and desalination plant on reclaimed land  
1997 Industrial facilities on reclaimed land 
1997 Port project involving reclamation and dredging 
1999 Reclamation and dredging – artificial offshore islands
1999 Industrial project on reclaimed land  
2001 Reclamation and dredging – artificial offshore islands
2001 Reclamation and dredging – artificial offshore islands
2001 Offshore oil exploration  
2002 Offshore oil exploration 
2002 Causeway project involving reclamation and dredging
2002  Recreational project on reclaimed land  
2002 Reclamation and dredging – artificial offshore islands
2003 Commercial project on reclaimed land  
2004 Causeway project involving reclamation and dredging
Table 2. Review criteria for the ecological input into the EIA 
reports, indicating the review areas and 
corresponding categories 
Description of existing ecological environment  
1. Reviewing published literature and consulting relevant statutory 
bodies
2. Field survey design and boundaries of ecological study 
3. Description of key ecosystems and habitats and their 
conservational status 
4. Species abundance and status 
5. Ecological, economic, recreational, educational and cultural 
importance of habitats, ecosystems, and species 
Identification and evaluation of impacts 
1. Methods of impact prediction 
2. Identifying potential impacts on habitats, ecosystems, and 
species
3. Evaluation of impact significance 
4. Uncertainties in impact prediction and evaluation 
Mitigation and monitoring measures 
1. Effectiveness of mitigation measures 
2. Monitoring programmes 
Communication of the ecological impact assessment report
1. Clarity for decision-makers 
2. References/consultants 
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Description of the existing ecological  
and biological environment 
Initial ecological evaluation involving collecting 
relevant data from established sources such as gov-
ernmental agencies and academic institutions as well 
as consulting concerned statutory bodies is an essen-
tial step in ecological assessment (Wathern, 1999; 
IEEM, 2006). While most of the reviewed reports 
conducted desk studies (10 reports), five Bahraini 
EIA reports failed to show efforts of collecting eco-
logical data. Only two EIA reports contacted and 
interviewed the relevant statutory body, namely the 
Directorate of Fisheries. Baseline study, which is the 
description of the ecological status of the environ-
ment without the proposed project (Geneletti, 2006), 
largely depends on comprehensive survey tech-
niques (Morris and Therivel, 2001; Gontier et al,
2006). Of the 15 reviewed, only seven Bahraini EIA 
reports involved a new ecological survey. Adopting 
surveying and sampling designs suitable for the tar-
geted habitats and ecosystems is fundamental for 
collecting information about the conditions of the 
existing environment (Treweek, 1999). 
Details of surveying and sampling methods in-
volving ecological assessment were seldom pre-
sented in the seven Bahraini EIA reports that 
conducted ecological surveys. Only two EIA reports 
referred to the survey designs; however, neither of 
these gave justifications for selection of the ap-
pointed methods. The effectiveness of the sampling 
methods in the Bahraini EIA reports was variable. 
Four of the seven EIA reports conducted qualitative 
and quantitative sampling in intertidal and subtidal 
areas of the proposed projects. All of the four EIA 
reports mentioned the date and duration of the sur-
vey; however, only one conducted seasonal sam-
pling in August and January. Species inventories 
prime the methods of ecological assessment (Gontier
et al, 2006). Similarly, species inventories were the 
prime methods of the ecological assessment in the 
four Bahraini EIA reports. However, they varied in 
the taxonomic resolutions. All of the avian species 
were identified to the species level. Similar resolu-
tion was observed for halophytic and seagrass  
species.
In contrast, rough resolutions were observed for 
invertebrate species, especially for polychaetes and 
crustaceans. Identifying the conservational status of 
species is important for effective ecological assess-
ment (Spellerberg, 1992; IAIA, 2005). Only the con-
servational status of the avian species was 
comprehensively identified in the Bahraini EIA re-
ports. The environmental status of the habitats may 
be identified by characterizing both the structure and 
function of the ecosystems (Slootweg and Kolhoff, 
2003). Although attempts were made to describe the 
importance of seagrass ecosystems in the terms of 
productivity in the Bahraini EIA reports, there was 
limited attention to the contribution of these ecosys-
tems to the conservational environmental values. 
Likewise, despite specifying potential interference 
with marine protected areas in two Bahrain EIA re-
ports, no implications of the proposed projects on 
the ecological integrity of these designated areas 
were given. 
The remaining three Bahraini EIA reports that con-
ducted ecological surveys depended only on visual
inspection in the field. For instance, fauna and flora of
the intertidal areas were examined in the field, and no
laboratory work or microscopic inspections were
made. Similarly, in the subtidal areas, the sieved resi-
due was inspected on site and only photos were taken.
The descriptions were restricted to the presence or
absence of major taxonomic groups and no quantita-
tive data were presented. The three EIA reports attrib-
uted the lack of comprehensive ecological surveys to
time constraints. The eight reports that failed to con-
duct ecological surveys relied only on unspecified
description of the ecological environment. They de-
scribed, at a habitat level, the whole regional area and
not the site of the proposed project. These unspecified
descriptions did not include any qualitative data,
which is considered to be a major constraint for any
subsequent impact prediction. 
Table 3. List of assessment symbols used for rating the 
quality of ecological input into the Bahraini EIA 
reports
Symbol  Explanation  
A Relevant tasks well performed, no important task 
left incomplete 
B Satisfactory and complete, only minor omissions 
and inadequacies 
C Just satisfactory despite omissions and/or 
inadequacies
D Unsatisfactory because of omissions or 
inadequacies
E Not satisfactory, significant omissions or 
inadequacies
F Very unsatisfactory, important task(s) poorly done 
or not attempted 
Source: Lee et al (1999) 
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Figure 1. The quality ratings of the ecological input of the 
reviewed Bahraini EIA reports indicate that most of 
the reports were unsatisfactory 
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Identification and evaluation of impacts 
According to Byron (2000), methods of ecological 
impact prediction may include direct measurements, 
flowcharts and networks, quantitative predictive 
models, geographical information systems (GIS), 
description and correlation including statistical 
analysis, experimental systems and field trials to 
quantify ecosystem responses. Generally, all the 
Bahraini EIA reports identified the direct loss of 
macrobenthic habitats, and seagrass beds due to rec-
lamation and dredging activities. However, only one 
EIA report quantified a loss of 13% of the seagrass 
beds within the boundaries of a proposed project. 
Only four of the Bahraini EIA reports applied multi-
variate statistical analysis represented by clustering 
classification on their data. One of these four EIA 
reports utilized two sets of existing data related to 
spatial distribution of macrobenthic assemblages in 
intertidal areas collected 10 and three years before 
the EIA of a proposed project started. Such old data 
are normally used for comparison purposes, but not 
for characterizing the existing environmental condi-
tion and impact prediction. 
Identifying the impact significance and magnitude 
in the ecological assessment is crucial for effective 
decision-making (Treweek, 1996, 1999). Nine out of 
the 15 Bahraini EIA reports did not specify criteria 
for the impact significance or address secondary and 
cumulative impacts. However, recognizable attempts 
were made to address impact significance and mag-
nitude in the remaining six Bahraini EIA reports. 
Identifying uncertainties of the data, and prediction 
methods increase the awareness of decision-makers 
(Geneletti et al, 2003). None of the Bahraini EIA 
reports mentioned the uncertainties associated with 
their data or the applied methods of impact predic-
tion and evaluation. Although four Bahraini EIA 
reports employed statistical descriptions for the  
biotic data, none presented the levels of significance 
associated with applied analysis techniques. 
Mitigation and monitoring measures 
Failing in obtaining comprehensive data utilizing 
field surveys clearly constrained the attempts to ad-
dress mitigation measures in the Bahraini EIA re-
ports. This was the case with eight EIA reports, 
which failed to conduct ecological surveys or to 
provide specific ecological data. The suggested 
mitigation measures for the identified ecological 
impacts within the remaining seven Bahraini EIA 
reports were found varied in their details and effec-
tiveness. While most of the reports suggested that 
the contractor of dredging should adopt measures to 
reduce the levels of turbidity in the water column, 
only two EIA reports described and specified such 
measures. 
Similarly, as all the Bahrain EIA reports agreed
that direct loss of habitats due to reclamation and re-
moval of benthos due to dredging were irreversible, 
only two EIA reports suggested relocating certain 
intertidal species. Only one of these EIA reports 
specified the rare ghost crab Ocypode saratan to be 
relocated from the impacted intertidal area and sug-
gested investigating the feasibility and practicality of 
this process with local biologists. However, no fur-
ther action was taken in subsequent phases of that 
project.
Only one Bahraini EIA report addressed compre-
hensive mitigation measures for bird disturbance, 
which included minimizing or avoiding reclamation 
and dredging activities in breeding periods during 
summer months, and allocating one of the remote 
artificial islands of the project as a compensation 
site. Due to an estimated loss of 13% of major sea-
grass beds, one Bahraini EIA report suggested fi-
nancial compensation for the expected income loss 
in the shrimp fishery. 
Ecological monitoring is an important process in
examining the accuracy of the predicted impacts and
their associated mitigation measures (Treweek, 1999;
Niemela, 2000). Only four Bahraini EIA reports sug-
gested integrated monitoring approaches, which in-
cluded the physical, chemical and biological aspects
of the affected environments. However, none of these
reports stressed the commitments of conducting the
monitoring activities. One reason for the general lack
of ecological monitoring is the fact that Bahraini envi-
ronmental law requires the monitoring of air emis-
sions and wastewater effluents only for the large
industrial facilities. Although it is recognized that cost
may restrict long-term monitoring programmes
(Caughlan and Oakley, 2001), long-term ecological
monitoring for the coastal and marine environments
in Bahrain is crucial due to the ongoing large scale of
reclamation and dredging activities. 
Communication of ecological impacts 
Citing the sources of data and information in the text 
and providing a list of these references are important 
for verifying the creditability of the ecological as-
sessment reports. Six Bahraini EIA reports failed 
completely to incorporate citations within the body 
of the text. Additionally, four EIA reports did not 
provide a list of references. It is essential for the  
language of any EIA report to be understandable by 
One reason for the general lack of 
ecological monitoring is the fact that 
Bahraini environmental law requires 
the monitoring of air emissions and 
wastewater effluents only for the large
industrial facilities 
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non-specialists, and free of ambiguity and bias (Lee
et al, 1999). All of the Bahraini EIA reports demon-
strated neutral usage of language apart from one  
report where its statements could be viewed as a bias 
toward the project proponent. In addition to discuss-
ing the ecological assessment in the text of the EIA 
report, providing detailed appendices for the eco-
logical work may enhance the effectiveness of the 
ecological assessment. Only four Bahraini EIA  
reports provided detailed ecological data. 
Discussion and recommendations 
Although the findings should be considered only as 
indicative of practice, this study revealed major 
shortcomings in the ecological input into the EIA 
reports in Bahrain. In the reviewed EIA reports, 
adequate surveying of marine flora and fauna for the 
purpose of assessing potential impacts of coastal and 
marine developments on biodiversity and ecosys-
tems in Bahrain has been limited to date. Lack of 
comprehensive quantitative and qualitative ecologi-
cal data in some of the reviewed EIA reports clearly 
constrained the adequate identification and evalua-
tion of ecological impacts and subsequent adoption 
of mitigation and monitoring measures. 
High-quality standards of ecological impact as-
sessment are fundamentally related to enforcing the 
legal and administrative framework of EIA process 
in Bahrain. Therefore, several measures might be 
taken in order to improve the effectiveness of the 
EIA system in Bahrain, and to integrate biodiversity 
and ecological issues into the EIA process. Although 
Article 9 of Ministerial Order No. 1 of 1998 with 
respect to environmental evaluation for projects re-
quests investigating any effects or threats on flora, 
fauna and ecosystems in the project area, there are 
limited explanatory guidelines for ecological impact 
assessment. Since the legal requirements for EIA 
may not guarantee that biodiversity and ecological 
issues are taken into account, consideration should 
be given to integrating such issues into existing en-
vironmental law in Bahrain. In addition to incorpo-
rating biodiversity assessment into the EIA legal 
context, implementing the Bahraini National Biodi-
versity Strategy and Action Plan may contribute sig-
nificantly into the enforcement of biodiversity 
legislation.
Further, introducing and adopting provisions  
for strategic environmental assessment in Bahrain 
may contribute to resolving the fact that most of  
the projects are in the late stages of planning  
and implementation when seeking environmental  
authorizations. Integrating environmental concerns 
into plans, policies and programmes of the relative 
governmental bodies is not only viewed as a way to 
counter limitations of project-level EIA, but also  
as a tool for public participation in developing  
countries (Alshuwaikhat, 2005). Public participation 
is influenced by cultural and social consultations, 
local community structures, available methods of  
communication, and public environmental awareness
(Abaza, 2000). 
However, unless provisions are introduced into the
environmental legislation, public participation in the
EIA process would remain constrained in Bahrain.
Such limited public participation reduces the contri-
bution of stakeholders and related bodies into the EIA
process, including the ecological assessment compo-
nent. Training and building capacity programmes are
foundation measures for an effective EIA system
(Fuller, 1999). Environmental data concerning envi-
ronmental and ecological aspects of the Bahraini
coastal and marine environments are scattered. There-
fore, creating national data bases may facilitate an
easy access for concerned bodies, including consul-
tancy and academic institutions. Higher education
institutions in Bahrain may contribute to the building
capacity of the EIA system by offering programmes
and courses related to environmental issues. Toward
this, EIA and conservation biology courses are being
introduced to the curricula of the Department of Biol-
ogy at the University of Bahrain. 
Internationally, several approaches to integrate 
biodiversity and ecological issues into the EIA pro-
cess have been suggested (e.g. Atkinson et al, 2000; 
Slootweg and Kolhoff, 2003; IEEM, 2006). In Bah-
rain, most of the screening forms lack direct or spe-
cific reference to biodiversity and ecological issues. 
Therefore, it is important to ensure that Bahraini 
screening procedures include biodiversity criteria. 
For instance, a biodiversity screening map indicating 
areas in which EIA is required would be a major 
step toward integrating biodiversity and ecological 
issues into the EIA process. This map should inte-
grate the three levels of biodiversity (genetic, spe-
cies and ecosystem), and identify protected areas 
with national and international designations. Al-
Zayani (2003), which is based on GIS systems, 
could be used as the basis for a screening map for 
the coastal and marine environments. 
It is also important to define activities that affect 
biodiversity and ecosystem values and specify their 
thresholds. These activities are characterized by the 
ability to cause changes in ecosystem composition or 
ecosystem processes responsible for ecosystem ser-
vices (Slootweg and Kolhoff, 2003). For example, 
major dredging and reclamation activities, which 
involve removal of species, disturbance for coastal 
and marine biota, and changes in the use of seabed 
resources, warrant a full EIA. 
The scoping phase is characterized by identifying 
likely significant impacts on biodiversity, exploring 
alternatives with minimal adverse effects on biodi-
versity, consulting relative bodies, and conducting 
ecological baseline studies. Since exploring alterna-
tives and the participation of the public are currently 
limited in Bahrain, improving the quality of baseline 
ecological studies is critically important. As this 
study has revealed, conducting new ecological sur-
veys and collecting quantitative data were limited in 
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the reviewed EIA reports. Therefore, introducing 
protocols for sampling and guidelines for conducting 
ecological studies by the competent environmental 
authority may contribute significantly to enhancing 
the quality of ecological studies associated with the 
EIA process in Bahrain. Such protocols and guide-
lines should be sufficiently detailed, but with a room 
for modification based on the nature of the project 
and surrounding environment. Describing, qualita-
tively and quantitatively, the biophysical conditions 
should be compulsory for proposed projects that are 
likely to affect the coastal and marine ecosystems. 
These guidelines will improve the quality and reli-
ability of the ecological data, and subsequently stan-
dardize the assessment methods and unify 
interpretation of environmental quality and impact 
significance among different environmental consult-
ants conducting EIA studies in Bahrain. 
Assessment of impacts involves investigating 
their nature, magnitude, extent, duration, and cumu-
lative effects (Slootweg and Kolhoff, 2003). Such 
assessment requires detailed information on biodi-
versity and ecological issues, which is generally lim-
ited and descriptive within the current framework of 
EIA in Bahrain. One important issue that is often 
neglected in the reviewed EIA reports is assessing 
the impacts on ecological processes and ecosystem 
services. For instance, mangrove and seagrass eco-
systems represent valuable marine resources in Bah-
rain that could be affected by coastline modification 
as well as by dredging and reclamation. 
The current practice of environmental monitoring 
in Bahrain is limited to measuring emissions and/or 
effluents resulting from major industrial projects. 
Although measuring selected chemical compounds 
or elements may indicate the level of contaminants, 
this approach alone may not reflect the biological 
and ecological status as a result of environmental 
impacts (Hopkins and Mudge, 2004). Monitoring 
macrobenthic assemblages, for instance, would be a 
useful approach to assess the extent of environ-
mental impacts and anthropogenic activities associ-
ated with projects related to coastal and marine 
environments. Therefore, provisions associated with 
guidelines for ecological monitoring are critically 
required to be introduced by the competent envi-
ronmental authority in Bahrain. 
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